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keratoderma with woolly hair

Keratoderma with woolly hair is a group of related conditions that affect the skin and
hair and in many cases increase the risk of potentially life-threatening heart problems.
People with these conditions have hair that is unusually coarse, dry, fine, and tightly
curled. In some cases, the hair is also sparse. The woolly hair texture typically affects
only scalp hair and is present from birth. Starting early in life, affected individuals also
develop palmoplantar keratoderma, a condition that causes skin on the palms of the
hands and the soles of the feet to become thick, scaly, and calloused.

Cardiomyopathy, which is a disease of the heart muscle, is a life-threatening health
problem that can develop in people with keratoderma with woolly hair. Unlike the other
features of this condition, signs and symptoms of cardiomyopathy may not appear
until adolescence or later. Complications of cardiomyopathy can include an abnormal
heartbeat (arrhythmia), heart failure, and sudden death.

Keratoderma with woolly hair comprises several related conditions with overlapping
signs and symptoms. Researchers have recently proposed classifying keratoderma
with woolly hair into four types, based on the underlying genetic cause. Type I, also
known as Naxos disease, is characterized by palmoplantar keratoderma, woolly hair,
and a form of cardiomyopathy called arrhythmogenic right ventricular cardiomyopathy
(ARVC). Type I, also known as Carvajal syndrome, has hair and skin abnormalities
similar to type | but features a different form of cardiomyopathy, called dilated left
ventricular cardiomyopathy. Type Il also has signs and symptoms similar to those of
type I, including ARVC, although the hair and skin abnormalities are often milder. Type
IV is characterized by palmoplantar keratoderma and woolly and sparse hair, as well as
abnormal fingernails and toenails. Type IV does not appear to cause cardiomyopathy.

Frequency

Keratoderma with woolly hair is rare; its prevalence worldwide is unknown.

Type | (Naxos disease) was first described in families from the Greek island of Naxos.
Since then, affected families have been found in other Greek islands, Turkey, and the
Middle East. This form of the condition may affect up to 1 in 1,000 people from the
Greek islands.

Type Il (Carvajal syndrome), type Ill, and type IV have each been identified in only a
small number of families worldwide.



Genetic Changes

Mutations in the JUP, DSP, DSC2, and KANK2 genes cause keratoderma with

woolly hair types | through IV, respectively. The JUP, DSP, and DSC2 genes provide
instructions for making components of specialized cell structures called desmosomes.
Desmosomes are located in the membrane surrounding certain cells, including skin
and heart muscle cells. Desmosomes help attach cells to one another, which provides
strength and stability to tissues. They also play a role in signaling between cells.

Mutations in the JUP, DSP, or DSC2 gene alter the structure and impair the function

of desmosomes. Abnormal or missing desmosomes prevent cells from sticking to

one another effectively, which likely makes the hair, skin, and heart muscle more
fragile. Over time, as these tissues are exposed to mechanical stress (for example,
friction on the surface of the skin or the constant contraction and relaxation of the heart
muscle), they become damaged and can no longer function normally. This mechanism
probably underlies the skin, hair, and heart problems that occur in keratoderma with
woolly hair. Some studies suggest that abnormal cell signaling may also contribute to
cardiomyopathy in people with this group of conditions.

Unlike the other genes associated with keratoderma with woolly hair, the KANK2 gene
provides instructions for making a protein that is not part of desmosomes. Instead, it
regulates other proteins called steroid receptor coactivators (SRCs), whose function is
to help turn on (activate) certain genes. SRCs play important roles in tissues throughout
the body, including the skin. Studies suggest that mutations in the KANK2 gene disrupt
the regulation of SRCs, which leads to abnormal gene activity. However, it is unclear
how these changes underlie the skin and hair abnormalities in keratoderma with woolly
hair type IV.

Inheritance Pattern

Most cases of keratoderma with woolly hair have an autosomal recessive pattern of
inheritance, which means both copies of the gene in each cell have mutations. The
parents of an individual with an autosomal recessive condition each carry one copy of
the mutated gene, but they usually do not show signs and symptoms of the condition.

Other Names for This Condition
. KWWH
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Diagnosis & Management

Genetic Testing

*  Genetic Testing Registry: Arrhythmogenic right ventricular cardiomyopathy, type 11
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1864850/

*  Genetic Testing Registry: Cardiomyopathy, dilated, with woolly hair, keratoderma,
and tooth agenesis
https://www.ncbi.nlm.nih.gov/gtr/conditions/CN221269/

*  Genetic Testing Registry: Naxos disease
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1832600/

*  Genetic Testing Registry: Palmoplantar keratoderma and woolly hair
https://www.ncbi.nlm.nih.gov/gtr/conditions/CN221807/

Other Diagnosis and Management Resources

*  GeneReview: Arrhythmogenic Right Ventricular Dysplasia/Cardiomyopathy
https://www.ncbi.nlm.nih.gov/books/NBK1131

* GeneReview: Dilated Cardiomyopathy Overview
https://www.ncbi.nlm.nih.gov/books/NBK1309

* National Heart, Lung, and Blood Institute: How is Cardiomyopathy Diagnosed?
https://www.nhlbi.nih.gov/health/health-topics/topics/cm/diagnosis

* National Heart, Lung, and Blood Institute: How is Cardiomyopathy Treated?
https://www.nhlbi.nih.gov/health/health-topics/topics/cm/treatment

General Information from MedlinePlus

» Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

*  Drug Therapy
https://medlineplus.gov/drugtherapy.html

*  Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

* Palliative Care
https://medlineplus.gov/palliativecare.html

*  Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html
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Additional Information & Resources
MedlinePlus

»  Encyclopedia: Cardiomyopathy
https://medlineplus.gov/ency/article/001105.htm

*  Health Topic: Cardiomyopathy
https://medlineplus.gov/cardiomyopathy.html

e Health Topic: Hair Problems
https://medlineplus.gov/hairproblems.html

*  Health Topic: Skin Conditions
https://medlineplus.gov/skinconditions.html

Genetic and Rare Diseases Information Center

*  Cardiomyopathy dilated with woolly hair and keratoderma
https://rarediseases.info.nih.gov/diseases/5595/cardiomyopathy-dilated-with-
woolly-hair-and-keratoderma

*  Palmoplantar keratoderma
https://rarediseases.info.nih.gov/diseases/8167/palmoplantar-keratoderma

Additional NIH Resources

* National Heart, Lung, and Blood Institute: What is Cardiomyopathy?
https://www.nhlbi.nih.gov/health/health-topics/topics/cm

Educational Resources

» Disease InfoSearch: Cardiomyopathy Dilated with Woolly Hair and Keratoderma
http://www.diseaseinfosearch.org/Cardiomyopathy+Dilated+with+Woolly+Hair+and
+Keratoderma/1096

» Disease InfoSearch: Naxos disease
http://www.diseaseinfosearch.org/Naxos+disease/5117

* MalaCards: keratoderma with woolly hair
http://www.malacards.org/card/keratoderma_with_woolly hair

e Orphanet: Naxos disease
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=34217

»  Orphanet: Woolly hair-palmoplantar keratoderma-dilated cardiomyopathy
syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=65282

e Orphanet: Woolly hair-palmoplantar keratoderma syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&EXxpert=420686
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Patient Support and Advocacy Resources

American Heart Association
http://www.heart.org/

ARVD/C Patient Registry, Johns Hopkins Medicine
http://www.hopkinsmedicine.org/heart_vascular_institute/clinical_services/
centers_excellence/arvd/patient_resources/registry.html

Cardiomyopathy UK
http://www.cardiomyopathy.org/

Children's Cardiomyopathy Foundation
http://www.childrenscardiomyopathy.org/

Ichthyosis Support Group: Palmoplantar Keratoderma
http://www.ichthyosis.org.uk/palmoplantar-keratoderma-ppk-2/

Sudden Arrhythmia Death Syndromes (SADS) Foundation
http://www.sads.org/

GeneReviews

Arrhythmogenic Right Ventricular Dysplasia/Cardiomyopathy
https://www.ncbi.nlm.nih.gov/books/NBK1131

Dilated Cardiomyopathy Overview
https://www.ncbi.nlm.nih.gov/books/NBK1309

Scientific Articles on PubMed

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28keratoderma%5BTIAB%5D
%29+AND+%28woolly+hair%5BTIAB%5D%29%29+0R+%28%28Carvajal+synd
rome%5BTIAB%5D%29+0OR+%28Naxos+disease%5BTIAB%5D%29%29+AND
+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days
%22%5Bdp%5D

OMIM

ARRHYTHMOGENIC RIGHT VENTRICULAR DYSPLASIA, FAMILIAL, 11
http://omim.org/entry/610476

CARDIOMYOPATHY, DILATED, WITH WOOLLY HAIR AND KERATODERMA
http://omim.org/entry/605676

CARDIOMYOPATHY, DILATED, WITH WOOLLY HAIR, KERATODERMA, AND
TOOTH AGENESIS
http://omim.org/entry/615821
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NAXOS DISEASE
http://omim.org/entry/601214

PALMOPLANTAR KERATODERMA AND WOOLLY HAIR
http://omim.org/entry/616099
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